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Recently Chiba University and Indonesian National Institute of Aeronautics and Space 
(LAPAN) collaborates to develop microsatellite called GAIA-II or LAPANChiba-sat 
for global land deformation. This microsatellite needs circularly polarized antennas 
for synthetic aperture radar (SAR), telemetry and command, and communications. For 
this purpose, this research develops an S-band antenna for telemetry and command, X 
band antenna for data communication and SAR sensor on the microsatellite. The 
proposed antenna provided a new patch shape and feed method for both S and X band 
antennas. The center frequency of S and X band antennas are 2.25GHz and 8.2GHz, 
respectively. The S-band antenna has an operating frequency of 2.2GHz to 2.3GHz, 
and the maximum gain is 5dBic. Then the data communication antenna works on 
8.0GHz to 8.4GHz, and maximum gain is 10dBic. The X band antenna for SAR sensor 
has a bandwidth of 800MHz, where the center, lowest, and highest frequencies are 
9.4GHz, 9.0GHz, and 9.8GHz, respectively. The proposed antenna of the SAR sensor 
has a left-handed circular polarization (LHCP) with the requirement of the minimum 
gain is up to 5dBic for a single patch. The measurement result shows the proposed 
antennas has an excellent agreement to the required specification. 
In this dissertation, the S-band antenna for telemetry and command, X band antenna 
for data communication and X band antenna for SAR sensor was developed. All 
antennas developed in circular polarization mode. S-band telemetry and command 
antenna developed in Right-handed circularly polarized (RHCP), while X band data 
communication and X band for SAR sensor developed in left-handed circularly 
polarized (LHCP). The antenna design purposed for satellite communication and X 
band SAR sensor implemented for micro-satellite and UAV platform. 
The S-band microstrip crescent slot antenna was proposed for command and telemetry 
in the communication system of GAIA II/LAPAN-Chibasat. The study on the 
performance of the antenna design was done by investigating effect of antenna 
parameters (parasitic strip rectangular-shaped, the width of the slot, square-shaped of 
feed-line and truncation factor) to reflection coefficient S11, axial ratio bandwidth. 
The comparison between measurement and simulation results shows good suitability 
on antenna characteristics. The simulated result of impedance bandwidth obtained 
90%, while for the measured result obtained to 51% by employing the finite ground 
plane. Otherwise, this achievement has satisfied the requirement of the design. The 
ARBW of simulation acquired to 12% and measurement product obtained to 14%. CP 
microstrip 2 x 2 antenna array with triangle truncation factor for X-band data 
communication is proposed in this research. The antenna uses a phased method in its 
design. The phases are shifted on each patch which is 0o, 90o, 180o and 270o. The total 
dimension of the antenna is 60.92mm x 60.92mm. The result of this experiment 
indicates that the proposed antenna fulfills the agreement of the simulation result and 
minimum requirements. Its reflection coefficient, S11 measurement result yields 20%, 
and it is lower than the simulated result which is 1.9%. Afterward, the axial ratio 
bandwidth obtained 11%, in which it is lower than 1.2% compared to the simulated 
result. 
Nevertheless, the achievement in the mid-band frequency is more satisfying. Based on 
the average value, the simulated and measured result of the gain is the same; it is 
standing at 11.81dBic. The result shows good characteristics. Similarly on VSWR and 
radiation pattern. 
In the X band SAR antenna, circular-ring-slot has managed to enhance the 
performance of the reflection coefficient and the ARBW, and it also produced a good 
gain. The ground-plane model 2 with 0.1 mm CRS can enhance the impedance 
bandwidth under -10dB of 27% and at 3-dB which obtain 12.7dB and the gain which 
is up to 6.7 dBic. A small square slot with a diameter of 1.5 mm is suitable for the 
proposed antenna. Its result can produce the impedance bandwidth under -10dB of 
27%. The effect of 1.5 square slots can reach the minimum requirement of the 
impedance bandwidth. The measured result presented a good result, and it has a good 
agreement with the minimum requirement. It can produce the impedance bandwidth 
of up to 16%, and the 3-dB ARBW obtained 10.95%. It shows a slightly low result 
compared to the simulated result. However, it is still considered as an acceptable one. 
All antennas design indicates decent performances and good agreements with the 
minimum requirement. However, the measured result somehow shows slightly 
decreasing compared to the simulation one. These cases occur due to the imprecise 
fabrication (drilling, cutting, etching, etc.) or error in the measurement process 
(cabling, losses in the system, etc.). Overall, the entire antenna designs are acceptable 
and excellent. 
